DERWENT-ACC- 2002-528457 
NO: 

DERWENT- 200532 
WEEK: 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Coating of articles made of alH»iHmni -silicon alloys by initial processing and 

mici-blarc oxidation 

INVENTOR: BOLAEAKOV, V A; CUDrNOV, B A ; KRISTAL, M M ; PAVLICHIN, S E ; 

POLUNIN, V I ; SATROV, A S ; BOLSHAKOV, V A ; CHUDINOV, B A ; 
KRISHTAL, M M ; PAVLIKHTN, S E ; SHATROV, A S 

PATENT- TORSET CO LTD[TORSR] , VOLGA AUTOVAZ ASSOC[VOLGR] , 

ASSIGNEE: AVTOVAZ STOCK CO[AVTOR] , TORSET STOCK COfTORSR] 



PRIORITY-DATA: 2000WO-RU005 1 1 (December 19, 2000) 
PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAEN-IPC 

RU 2251596 C2 May 10, 2005 N/A 000 C25D011/06 

[ 



WO 200250343 



A 1 June 27, 2002 R 019 C25D011/16 

J 

AU 200148930 A July 1, 2002 N/A 000 N/A 

DE 10085495 T October 23, 2003 N/A 000 N/A 



O 
O 



DESIGNATED- 
STATES: 



AL AM AT AU BB BG BR BY CA CH CN CZ DE DK EE ES FI GB GE HU JX 
IS JP KE KG KP KR KZ LK LR LS LT LULVMDMGMKMN MW MX NO 
NZ PL PT RO RU SD SE SG SI SK TJ TM TR TT UA UG US UZ VN AT BE 
CH CY DE DK EA ES FI FR G B GR EE IT LU MC NL PT SE TR 



APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

RU 225 1 596C2 N/A 2000WO-RU005 1 1 December 1 9, 2000 

RU2251596C2 N/A 2003RU-0 122524 December 19, 2000 

RU2251596C2 Based on WO 200250343 N/A 



11/13/05, EAST Version: 2.0.1.4 



WO 200250343A1 N/A 

AU 200148930A N/A 

AU 200148930A N/A 

AU200148930A Based on 

DE 10085495T N/A 

DE 10085495T N/A 

DE 10085495T Based on 



2000WO-RU00511 December 19, 2000 
2000WO-RU00511 December 19, 2000 
2001AU-0048930 December 19, 2000 
WO 200250343 N/A 
2000DE- 1085495 December 19, 2000 
2000WO-RU00511 December 19, 2000 
WO 200250343 N/A 



INT-CL (IPC): C25D01 1/06, C25D01 1/16 
ABSTRACTED-PUB-NO: WO 200250343A 



BASIC-ABSTRACT: 

NOVELTY - The method is carried out by initial processing of the alloy and its micro-arc oxidation. 
The initial processing is carried out until the silicon containing phase particles form independent 
inclusions and/or their chains. Thus the mean distance between the boundaries of adjacent silicon 
containing inclusions, on the material flat section, is more than 5 percent of the mean linear dimension 
of the inclusions. The initial processing is carried out by physical, mechanical, chemical, metallurgical 
or other means. 

USE - For coating articles made of aluminum-silicon alloys. 

ADVANTAGE - The coating quality is improved and power consumption is reduced. Adhesion and 
mechanical bond between the coating and oxidized alloy is improved. 

CHOSEN- Dwg.0/9 
DRAWING: 

title-terms: coating article made alumilslili silicon alloy initial 
process Micro arc oxidation 

DERWENT-CLASS: Mil 
CPI-CODES: Ml 1-B09; Ml 1-E; 
SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C2002-149601 



11/13/05, EAST Version: 2.0.1.4 



(12) MEHCHYHAPOAHAfl 3AHBKA, OnYBJIHKOBAHHAH B COOTBETCTBHH C 
AOrOBOPOM O IIATEHTHOft KOOFIEPAUHH (PCT) 



(19) BCEMHPHAfl OPrAHH3Al|HA 
HHTEJUlEKTyAJIbHOfl COECTBEHHOCTH 

McxAyHapojiHoc (bopo 



(43) Ran MeKnyBapoAHofi ny6.iHKao.Hn: 
27 hwhh 2002 (27.06.2002) 




PCT 



(10) HoMep MeagryaapoAaofi nyoViHicaqHH: 

WO 02/50343 Al 



(51) MeauryaapoAaafl naTennifl KAaccB$8ieanaa 

C25DU/16 

(21) HoMep MeauiyaapoAHofi mbbkb: PCT/RUOO/005 1 1 

(22) flaTa MexoyaapoAaofi noAasa: 

19 AeKa6pa 2000 (19.12.2000) 



(25) noflBMH: 

(26) Jhuie nyoViaicauaa: 



pyccKHfi 

pyCCKHfi 



(71) 3aflBBTejia (dnx ecex yxcoanhux eocydapcme, KpOMe 

(US): OBUtECTBO C OrPAHHHEHHOft OT- 
BETCTBEHHOCTbK) «TOPC3T» [RU/RU); 
115201 MocKBa, KaniHpcicHt) npocsn, a. 17, cipoeHHe 
18 (RU) [OBSCHESTVO S OGRAN1CHENNOI 
OTVETSTVENNOSTUU «TORSET», Moscow 
(RU)), AKUHOHEPHOE OBUTECTBO «ABTO- 
BA3» [RU/RU]; 445633 To/ibSTTH, yn. 3acraBHaa, a. 2 
(RU) [AKTSIONERNOE OBSCHESTVO «AVTO- 
VAZ», Toliyatti (RU)). 

(72) H3o6peniTenH; b 

(75) H3o6peraTejiB/3aflBBTejiB (mo/ibKO dnx (US): KPHU1- 
TAJI Mbxbbji MHxatUoBHH [RU/RU]; 445011 
To/ii>«tth, yn. KwiHHa, a. 10, kb. 15 (RU) [KR1SH- 
TAL, Mikhail Mikhallovltch, Toliyatti (RU)]. 
lYAHHOB Bopac ABarwibeBHH [RU/RU]; 445023 
TonwiTTH, yn. HCHAHHa, a. 44, kb. 69 (RU) 
[CHUDINOV, Boris AnatoUevicfa, Toliyatti (RU)]. 
nABJIHXHH Ceprcfl EBreBbeBBH [RU/RU], 
445047 TojibBTTH, yji. 70 JieT OKT*6pa, a. 20, kb. 246 
(RU) [PAVLIKHBS, Sergei Evgenievich, Toliyatti 
(RU)]. nOJIYHHH Bhktop Hbbbobhh [RU/RU]; 
445028 Tonfe&TTH, JleHHHCKHfi npocneicr, a. 31, kb. 



269 (RU) [POLUNIN, Viktor Ivanovich, Toliyatti 
(RU)]. U1ATPOB AiieiccaHAp CepreeBat [RU/ 
RU]; 119619 MocKBa, yn. Hapo^OMHHCKa*. a. 13, 
kb. 27 (RU) [SHATROV, Alexandr Sergeevicb, 
Moscow (RU)]. EOJIBUJAKOB Bacajiafi Aiie- 
KcaaapoBHs [RU/RU]; 300004 Tyjia, yn. U|crjiOBC- 
Kaa sacexa, a. 5a, kb. 12 (RU) (BOLSHAKOV, 
Vaslly Alexandrovlch, Tula (RU)]. 

(74) Arear: OOO HaTeaTaue noBepeaaue <( KB A 111- 
HHH CAllEJIbHHKOB H nAPTH£PI4»; 
103064 MocKBa, yn. Ka3aK0Ba, a. 16 (RU) [OOO 
PATENTNYE POVERENNYE «KVASHN1N, 
SAPELNIKOV I PARTNERY», Moscow (RU)]. 

(81) yKajaHHbie rocyAapcTBa (nayuoHa/ibHo): AL, AM, 
AT, AU, BB, BG, BR, BY, CA, CH, CN, CZ, DE, 
DK, EE, ES, FI, GB, GE, HU, IL, IS, JP, KE, KG, 
KP, KR, K2, LK, LR, LS, LT, LU, LV, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 
SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN. 

(84) yicflaaaaue rocyAapcTBa (pezuoncuibHo): eBpa3HRcKaft 
naTCHT (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
esponeftcKHtt nareHT (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL. PT, SE, 
TR). 

OnyojiBKOBaaa 

C omnimOM o MeotcdynapodnoM noucxe. 

B omnouieHUU deyx6yx6€HHbix tcodoe, xodoe JUbtKoe u dpy- 
zux coxpaiqeHuu cm. HlJoncHemm x xodeiM u coxpcmfe>twiM» t 
ny6jtuKyeMbte e nanane xaotcdoeo onepednozo ettnycxa Eton- 
nemewi PCT. 



^ (54) Title: METHOD FOR COATING ARTICLES MADE OF ALUMINIUM SILICON-CONTAINING ALLOYS 

<! (54) HajBaaae Hw6pereHHB: CnOCOB nOJIYMEHMil nOKPHTHH HA H3flEJUWX H3 AJUOMMHMEBMX, COAEP- 
^ )KA1UHX KPEMHHH, CrUIABOB 

t+) (57) Abstract: The invention relates to mechanical and material engineering and can be used for improving operational 
® characteristics ofeuif accs of articles made of aluminium and aluminium-silicon allov s. The inventive method for coating articles 
made of amminium silicon containing allovs consists of allov ore-treatment and a micro-are oxidation . Said alloy pre-treatment 
2 is carried out until a structure is formed in which particles of silicon-containing"phases are arranged in the form of individual 
w inclusions and/or the chains thereof in such a way that a mean distance between boundaries of the adjacent silicon-containing 
O inclusions on the flat section of material exceeds 5 % of a mean linear dimension of the inclusions. Said invention makes it 
^ possible to improve adhesion and mechanical bond between the coating and the oxidised alloy and optimise said alloy with 
^ respect to practical operating requirements. The invention also reduces power consumption. 
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(57) PefcpaT; H3o6peTeHne otkoottcp k oCnacTvi MaujMHOcrpoeHHn m MaTepwa/iOBBAeHMK) m 
mo>k©t 6brrb Mcnonb30BaHO Ann noBwiueHMH 3KcnnyaTaL4MOHHbix cbomctb 
noBepXHOCT6M w3Aenn£i w3 aniOMMHMeBbix, b tom Mticne aniOMMHMBBO-KpeMHii©- 
Bbix, cnxiaBOB. 

3aflBneH cnocoS nonyseHHfi noKpbrrnn Ha w3AerwRX H3 anwMUHneBbix, coAepwauiwx 
KpeMHuw cnnaBOB, BKfuosatoLi^MM npeABapMTeribHyK) o6pa6oTicy cnnaBa u 
MUKpoAyroBoe OKC^npoBaHne, b kotopom npeAaapuTenbHyto o6pa6oTKy cnnaBOB 
npoBOAHT. ao o6pa30BaHMfl tskom crpyicrypbi, ripn kotopom MacrMijbi 
KpeMHHMCOAep)Kau^MX <t>a3 pacnonaraKrrcfl b bma 6 OTAenbHbix BKJiK>MeHwii vJ wnn mx 
L|enoH6K T3KHM o6pa30M, MToSbi Ha nnocKOM cpe3e Maiepnana cpeAHee paccroflHue 
Me>^y rpaHMMawiM coc6ahhx KpeMHnficoAep>KamMx BKruoneHH* cocraB/iano 6onee 
5% ot cpeAHero nMHefiHoro pa3Mepa BKnK)MeHHM. 

H3o6peTeHwe no3BonaeT noBbicwTb aAre3wto w MexawnMecKoe cqenneHwe noKpbrrwfl c 
okc*vi n py 9 MbiM cruiaBOM m onTMMM3npoBaTb cnnaB noA KOHxpeTHbie 
SKcnnyaTaqMOHHbie Tpe6oBaHnn npa HeBbicoKnx 3Hepro3aTpaTax. 
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CnOCOB nOJlYHEHl/lfl nOKPblTMfl HA H3flEJ1MflX 113 AfHOMHHUEBblX, 
COflEP)KALMMX KPEMHMM, Cn/IABOB. 

Onuicam/ie. 

OSnacTb TexH^KM. 

M3o6peTeHwe othocmtc* k oSnacrw MatiMHOcrpoeHviH vt MarTepwajiOBeAeHi/ia m mokbt 
6biTb wcnonb30BaHO Ana noBbiiueHWR 3KcnnyaTai4W0HHbix cbomctb noBepxHoerrew 
m^enm m antOMWHueBbix, b tom mcne a/WMMHweBO-KpeMHweBbix, cnnaBOB. 
H3o6peTeHMe MOweT Haw™ npuwieHeHwe, b MacrHOcrw, b MaujHHOcnpoeHM/i m flpyrux 
orpacnnx, rfle i*cnonb3yrc>TCH aniowiMHweBbie cnnaBbi. 

JlnTewHbie \a AecfcopMi/ipyeMbie antOMi/iHueBbie cnnaBbi, SnaroAapa cbowm $k3hko- 

XMMUHeCKUM M MexaHUHeCKMM CBOMCTBaM flBJlFHOTC* BblCOKOTeXHOflOrMMHblMM 

MaTepwanaMM m yxe Hamnw wwpoKoe npiwjeHeHwe npw M3roTOB/ieHMM fleTanew b 
ycrpoficTBax, r^e CHn>KeHi/ie o6mero Beca \AZj\enm KpawHe wenaTenbHO, Hanpuwep, b 
aBTOMo6tfnecrpoeHHU. Hpn stom Bcerfla ocrpo ctowt 3aAana noBbiweHUfl 
M3HOCOCTOMKOCTM 3Tiix A^Ta/iew, wx paSosux noBepxHocreui. Oahmm m coBpewieHHbix 
nyiew ynpoHHeHwa pa604nx noBepxHocrevi aBxiaeTCfl HaHeceHne KepaMi/wecKKX 

nOKpblTMM nyTeM OKCMflUpOBaHMfl. 
npeflUjeCTBVK)UiMM VPOBeHb TeXHMKM. 

M3BecreH cnocoS ynpoMHeHwa noBepxHocn/i fleTajiew M3 BemwibHbix, b tom mcne 
a/iK)MMHneBbix ( cn/iaBOB Ha ocHOBe Mi4KpoflyroBoro OKCHAwpoBaHMfl (MflO), 
3aicriK)MaK)U4Mftc« b tom, mto nepea MflO noBepxHocrb M3flenwa npeflBapiiTenbHO 
noflBepraiOT noBepxHOCTHOMy nnaciwecKOMy flecjDOpMMpOBaHM^o ao creneHM 
Aect)opMaL4Mii CABwra 0,3 - 0,9. npn stom noBbiiiiaioTCfl TonutviHa noKpbmtfl, 
MUKpoTBepflocTb, CHMKaeTc?? uiepoxoBarocTb ( Harnettm RU Afe 2085615). OflHaKO, stot 
cnocoB He o6ecne4WBaeT nonyqeHHa KanecrBeHHoro noicpbrrnfl c xopouiew aAre3nefi k 
OKCMflnpyeMOMy cnnaBy npw coflepwaHtw b HeM KpeMHua 6onee 3 % b smy cwibHoro 
3KpaHnpyK>mero ac^c^eiaa ot KpeMHMMCOflep^auiMx cf>a3 (KO). 

H3BecreH TaioKe cnocoS nonyneHtoa TBepAbix 3amuTHbix noKpbrrwM Ha i/isAenwax W3 
aniOMMHueBbix cnnaBOB, BKmoMaioujHCi aHOAHO-KaTOAHoe OKCHAwpoBaHwe b menoMHOM 
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3/ieiaponnTe c TGMnGpaTypow 15 - 50°C, c ncnonb30BaHneM nepeMeHHoro TOKa 
MacroTOM 

50 -60 fq, b KOTopowi b Hana/ibHOM CTaflww npoLjecca b TeneHwe 5 -90 cenyHA 
OKCi/iflMpOBaHne BeAyT npw nnoTHOCTM TOKa 160-180 A/am 2 , a 3aTewi nxiOTHOCTb TOKa 
cHi/i>KaK)T ao 3 - 30 A/am 2 w BeAyT npoi^ecc b pe>KMMe caMonpoui3BonbHoro chwkghi/ih 
noTpe6nneMOM moluhocti/i a° nonyHGHi/m 3aAaHHOW Tonuji/iHbi noKpbrrna ( WO 99/ 
31303). npn MflO KpewiHHMCOAep>Kamvix antowiUHweBbix cnnaBOB HanarikHbiti pe3KO 
noBbitueHHbiM TOKOBbiM pe>KMM hgoSxoawm Ana noAaBneHwa 3KpaHnpy»omero st^GKTa 
ot KO. 

OAHaKO AaHHbiw cnocoS Tpe6yeT BbicoKnx SHepreTMHecKMX 3aTpaT, ocoBghho b 
HananbHoii crap^m, j\na AOcrwKeHMfl nnoTHOcru TOKa 160 - 180 A/am 2 , nosTOMy 
npnMGH8Hi/ie ero b ycnoBwax 6onbuiwx o6-b§MOB Bbinycica M3Aenww c 3amwTHbtM 
noKpbiTweM skohomhhgckw MauoL|eriecoo6pa3HO. 

PaCKPMTMe CVUIHOCTM H306pGTGHMfl. 

3aAaMa AaHHoro H3o6pgtghh* coctout b pa3pa6oTKe oTHocwejibHo HesHeproewiKoro 
cnoco6a nony^enm KaMGCTBGHHoro icepaMimecKoro noKpbrrwa mgtoaom MwicpoAyroBoro 
OKCuflnpoBaHn^ Ha a/DOMUHweBbix cnnaBax, coflGpwamwx, 

npenMymecTBeHHO, 6onee 3% kpgmhua, KOTopbift o6ecneMMBaeT noBbiiueHne ap,re3m 
noKpbrrwfl k OKCiiA^pyewiOMy cnnaBy m B03wio>KHOCTb onTWMi/i3aL{i/iw noA KOHKpeTHbie 
sKcnnyaTaqnoHHbie TpG6oBaHHfl (ycnoBHa) mmkpotbgpaoctm, nopucTOcru, 

lUepOXOBaTOCTM W TOJllUMHbl nOKpblTMH, a TafOKG GrO paBHOTOnOIMHHOCTM (BO/1HMCTOCTM 

rpaHwqbi pa3AGna «noKpbrrwe - ocHOBa») nyiGM ywiGHbujeHwa SKpaHMpytoujero scjD^Gicra 
ot Kp6MHi/iftcoAGp>KaujMx #a3 3a cmgt hsmbhghm* napaMGTpOB crpyioypbi 
OKCMAnpyeMoro cnnaBa. 

nocraBriGHHan 3aAaMa pGuiaeTC* c nowjoaibK) cnoco6a nonyMGHi/m noKpbm/w Ha 
w3Aenwflx M3 anfOMiiHMGBbix, coAepwamwx kpgmhmm cnnaBOB, BKfiKHafOLUMfi 
npGABapwTGJibHyK) o6pa6oTKy cnnaBa m MMKpoflyroBOG OKCMAMpoBaHMe, b kotopom 
npeABapwTenbHyio o6pa6oTKy cnnaBOB nposoAflT ao o6pa30BaHi/ia TaKOM crpyKrypbi, 
npn KOTopow MacTMLibi KpGMHMwcoAepwamwx 4>a3 pacnonaraiOTCfl b bwab OTAenbHbix 
bkjikdhghim w/ \AsvA nx uenonGK TaKMM o6pa30M, MTo6b» Ha niiocKOM cpG3e MaTGpwana 
cpeAHae paccTOHHue Me>KAy rpaHMLiawn coceAHWx KpGMHwtfcoAepwaiiiiix bktiiomghww 
cocraBJiRjio 6ojiea 5% ot cpGAHero nwHGMHOro pa3MGpa bkhjomghmm. 
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riepefl MflO \A3f\enm m aniOMWHweBbix cnnaBOB, coAepwamwx npeMMymecTBeHHo 
6onee 3% KpewiHwa, nyreM B03AeficTBMfl sHepreTunecKHMM, fymmecmMW, 
MexaHMHecKMMM, XMMMMecKMMH, MeTajinyprwMecKWMii wjii/i ApyrwMn MeTOflawiM i/mi/i wx 
coMeTaHiiewi Ha OTAenbHbix CTaflMflx TexHonorwnecKoro npOLjecca cfcopwmpyioT ra\o/\o 
crpyicrypy OKCMflMpyewioro cnnaBa, npw Koropofi HacTMqbi Kct> pacnonaraiOTCfl b BMfle 
OTAenbHbix BKnioMeHMM vinw mx LjenoMeK TaK, MToSbi Ha6nMDAaewioe Ha nnocKOM cpe3e 
Maiepwana 



(wnticfce) cpeAHee paccroaHHe A ( cm. <J>w\1) wie>KAy QnmaihiuwwuA rpaHnqaMM 
pa3nuiMHbix BKJiroMeHMM c yMeTowi wx pacnpeAeneHMS b nnocKocrii mnwcpa cocraBnano 
6onee 5% ot 

cpeAHero H3 MaKCuwianbHbix nnHewHbix pa3Mep0B B stux BKntoweHMfi, rAe A m B 
onpeAen^JOTCj? cneAyjouiWM o6pa30M: 

1) npoBOAHTca OTpe3KH, HauiKpaTMawLUMM nyTewi coeAUHHiomi/ie rpaHi/iLjbi pa3nwHHbix 
6nn>KaMUJnx Apyr k Apyry BKriK)HeHMMj 

2) npOBOA^Tcq 0Tpe3KM, HanKpaiMawLUMM nyTew coeAUHflK)Li4we rpaHnqbi 6nw>KafiLiMx k 
Apyr APyry bkjiiomshwm, bxoaalhux b pa3HMMHbie 6ni/i>Kawi±]i/ie o6pa30BaBiuuiecn nocne 
nepsow onepaqnM (n.1) rpynnbi BicnioqeHMM (BTopaa onepaqnH nOBTopaeTCa ao Tex 
nop, noi<a Ha aHann3wpyeMOM yMacrrKe He ocTaHeTC* OTAenbHbix rpynn BKnioneHMM); 

3) BeriMMMHa A onpeAenqeTca KaK cpeAHaa A^Ha oTpe3KOB, nonyMeHHbix nocne 
npeAbiAyLH^x AewcrBww; 

4) BeniiHMHa B onpeAenaeTca KaK cpeAHaa BennHMHa M3 waKCMManbHbix M3wepeHHbix b 
nnocKOCTM umucfra nwHefiHbix pa3MepoB BKnioMeHMW. 

nocne npeABapi^renbHow o6pa6crrKi/i cnnaBa npoBOA*T MMKpOAyroBoe oKCMAwpoBaHne. 
B KanecTBe 3/ieicrponnTa wcnonb3yK>T npeMMyujecTBeHHO BOAHbifi pacrBop ruApooKwa/i 
Kanwa 

(1»2r/n)M >KMAKoro creicna, Na 2 Si0 3 , (2-4 r/n). 

B pe3ynbTaTe oSecneMMBaeTCj? o6pa30BaHwe nOKpbrma c Tpe6yeMbiMM b 3aAaHHbix 
oKcnnyaTaiinoHHbix ycnoBwax aAre3nefi m MexaHimecKMM ajenneHwewi c OKewAMpyeMbiM 
cnnaBOM, MMKpoTBepAOCTbK), Kore3neft, nopucrocrbjo, wepoxoBarocrbio, TonuiKHofli v\ 
paBH0T0jiLqwHH0CTbK3 noKpbm/tfl, a TaioKe BOJiHwcTocrrbK) rpaHMLibi pa3Aena «nOKpbm/ie - 

OCHOBa». 
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H\A7Ke npwBefleH npi/wep peanw3ai^nw flaHHoro cnoco6a npn pa3pa6oTKe TexHonorww 
ynpoMHeHU« pa6oMew noBepxHOcru amoMi/iHweBoro 6noKa qwnMHflpoB. 

SKcnepMMeHTanbHbie o6pa3L(bi 113 anroMWHueBoro nuTewHoro cnnaBa AK6M2 (rod 
1583; aHanor no craHflapTy ASTM: SG 64D ( Ta6nnMa 1) 6bijw H3roTOBJieHbi m otjimbkm 
b KOKurib (pa3Mep ojnmm: AwaMCTp - 45 mm, BbicoTa - 15 mm). 3aTeM 
o6pa3qbi 6binw noflBepmyTbi MWKpoAyroBOMy OKCMflnpoBaHMK) KaK b wcxoahom 

COCTOflHMM, TSK H HOCne pa3J!MMHblXTepM006pa60TOK (TaSnnLia 2). 

flanee Ha nonepeMHbix lii/inc^ax npoBOAwnc* MUKpocTpyicrypHbiM aHanw3 ocHOBbi m 
nOKpbiTMw, nonyMeHHbix na stmx o6pa3Ljax mbtoaom MflO. Opyicrypbi cnnaBOB (ocHOBbi) 
npuBefleHbi Ha cjwr. 2-6. 



Ta6nwLja 1. Xmmmh6Cki/m cocraB cnnaBa AK6M2 
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Ta6nuL|a 2. TepMooSpaSoTKM nepe/t MUKpo^yroBbiM OKCMAMpoBaHi/ieM cnnaBa AK6M2 



06o3HaMeHwe b 
TeKcre 


Pe)KMM TepMoo6pa6oTKM 


T2 


crapeHMe 4 naca 235±5 °C 


T6(1) 


rOMoreHM3MpyioinnM crnmr s TeneHne 4 sacoB npw 515±5 °C c 
nocneflyiotnef! 3aKamow ot 515±5 °C b BOAy, HarpeTyjo ao T>80 °C I + 
crapeHwe 4 naca npu 235±5 °C 


T6(2) 


rOMoreHM3iipyioinuiii onmr b TeweHwe 8 MacoB npn 515±5 °C c 
nocneflyjoniefi 3aKarwoM ot 515±5 °C b BOfly, HarpeTyw ao T>80 °C, + 
crrapeHne 4 naca npu 235±5 °C 


T6(3) 


roMoreHM3MpyK)mMM oTOwr b TeMeHne 12 mscob npn 515±5 °C c 
nocneAyiomefi 3aKamofi ot 515+5 °C b BOAy, HarpeTyio ao T>80 °C, + 
crapeHwe 4 Maca npn 235±5 °C 



B qenoM MUKpocrpyiaypa Bcex wccneAyeMbix BapwaHTOB xapaicrepi/i3yeTCfl Hani/ini/ieM 
ynpOMHHKDinnx WHTepMeTannnAOB b a-dpaze 1/1 asTeKTHKn (a + Kd>). OcHOBHoe pa3JinHi/ie 
Ha6nK>AaeTC« b 4>opMe m pa3Mepax BKnroneHUM K<t>. flna o6pa3LjOB 6e3 TepMOo6pa6oTKW 
1/1 o6pa6oTaHHbix no 12 crpyicrypa He MMeeT cymecrBeHHbix MeTannorpacfcwMecKi/ix 
pa3nMMMM (cfei/ir. 2 w c})i/tr. 3): MenKOAwenepcHa* SBTeicrwKa, coAepwama* K<t>, 
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pacnonaraeTca no rpammawi 3epeH a-(J>a3bi b bma© cnnooiHbix yMacncoB. riocne 
TepMOo6pa6oTKM no T6 naSntOAaeTca KoaryrwLjw* w cct>epowAH3ai4HH KO, npunewi 
pa3BMTwe 3twx npoqeccoB TeM cwibHee, Mewi 6onbiue flnnTenbHOCTb 
roMoreHM3wpyK)U4ero oDKwra nepefl 3aKanfcow (cjwr. 4 - 6). To ecrb, no cpaBHeHwio c T2, 
TepMOo6pa6oTKa no T6 m yBanwMeHwe fljivrrejibHOCTi/i roMoreHM3i/ipy»ou4ero orxwra npi/i 

T6 npMBOflflT K CHVDK6HMK) CnnOUJHOCTM 3BTGKTMHeCKMX yMaCTKOB HO rpaHMl43M 3epeH CX- 

4>a3bi. 

IlpMBeAeHHbie Aanee pe3ynbTaTbi AOKa3biBajOT, mto CBOwcrBa Kepawi^MecKnx noKpbiTnw, 
nonyMeHHbix Ha o6pa3L4ax W3 OAHoro w Toro >Ke cnnaBa npn oamh3kobom pe>Ki*Me MAO, 
onpeflenpjOTCT ero mcxoahom CTpyicrypoii, 4)opMnpyK)ineMC« b 3aBMCHM0crn ot pewHwa 
TepMOo6pa6oTKM, hto o6yaioBJieHo sKpaHUipyio^MM sc^c^eKTOM ot KO, BbipawajOLijiiMCfl 
b tom, mto K<t> npenarcTByeT pocry nOKpbrmfl npn MAO (cm. hm>k6). 
Ha $Mr. 7 npeAcrraBneHbi MUKpocrpyicrypbi noKpbiTMM, nonyMeHHbix MeTOAOM MAO, Ha 
o6pa3Liax AK6M2 c pa3nnMHoti npeABapuTenbHofi TepMOo6pa6oTKofi. Bmaho, mto npw 
npuroTOB/ieHUM MMpoiunvupOB Ha o6pa3L|ax 6e3 TepMoo6pa6oTKK Ha6n»oflaeTc* 
pacrpecKMBaHwe (4wr.7a) m OTcnoenue noKpbrrnfl (cjwr. 76). . Ha o5pa3Liax c 
TepMoo6pa6oTKoii no T2 npaicrMMecKH no Bcew rpaHMt\e pa3Aena «noKpbrrne - ocHOBa» 

Ha6nK)AaeTCH MarwcTpanbHaa TpeujuHa (cfmr. 7b), mto CBHAeTenbCTByeT o cna6oM 
aflre3nn nojcpbrma. Ha oSpasqax c TepM0o5pa6oTKOM no T6 c pa3JiHMHo£i 
Ani/rrenbHOCTbio roMOreHM3Mpyrou4ero o*DKi/ira pacrpecKi/iBaHi/ia m OTCnoeHwa noKpbiTnii 
He Ha6nioAaioTCfl, rpaHHua pa3Aena «noKpbm/ie - ocHOBa» - cnnoujHafl, 6e3 TpeixjuH 
(HanpuiMep, ahr 

TepMOo6pa6oTKM no T6 c kopotkwm BpeMeHew BbiAep>KKM npw roMoreHM3Mpy*omeM 
OTOwre cm. cjwr. 7r). 

B Ta6jiMLie 3 npeAcrraBneHbi pe3ynbTaTbi M3MepeHWfl napaMeTpoB TonmwHbi m TBepAOcrw 
noKpbiTMM, nonyneHHbix mstoaom MAO. Otmbthm, hto j\nn o6pa3qoB 6e3 
TepMOo6pa6oTKM npw npnroTOBneHi/w wni/Kfca He yAaeTCH coxpani/iTb cnnouiHOcrb 
noKpbirna ((J)Mr.7a-6), mto CBMAeTeribCTByeT o ero cna6bix aAre3MOHHbix m icore3MOHHbix 
CBOMCTBax (noKpbiTue CKanbiBaeTCfl Ha AnuHe, cocraBJiflKDiiie£i ao 95% ot o6u|eM AJWHbi 
rpaHMLibi pa3Aena «noKpwTne - MeTann»). HoaTOMy, ronmma An* o6pa3Lia 6e3 
TepMOo6pa6oTKM 6bina M3Mepena roribKO Ha ocTaBiueMCH yMacrKe c noKpbm/ieM. TeM He 
MeHee, /\m oSpasuoB 6e3 TepMOo6pa6oTKi/i aaxe Ha ocraBiueMca yMacrKe cneAyeT 
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OTiweTMTb pe3Ko Bbmensiromyiocfl BenMHMHy K03$cjMLiifieHTa BapwauMM TonmitHbi 
nOKpbiTMfl, mto cBMAereribCTByeT o Haweojibujew, b cpaBHeHi/11/1 c Apyrnwiw 
nccneflOBaHHbiMM BapwaHTaMM, pa3HOTonmnHHOcn/i. Taione otmbthm, mto HawvieHbiuaa 
pa3HOTonmnHHOcTb Ha6nK>AaeTCfl f\nn Bapnam-a c npeflBapnTenbHOM TepMOo6pa6oTKOM 
no T6(2). 



Ta6ni4i4a 3. CBoficxBa noKpbm/ift 



BapnaHTbi 
TepMOo6pa6oTKw 
Ann AK6M2 


TontuwHa, 

MM 


K03CpCpML|M- 
eHT 

Bapnaqnn 

TOJimUHbl 


TBepflOCTb, 

HV0.1 


KoacpcpwqueHT 
BapwaqnM 

TBepflOCTM 


6e3 

Tepwioo6pa6oTKM 


0,148+0,076 


0,632 


758+53 


0,161 


T2 


0,116+0,008 


0,195 


566+73 


0,294 


T6(1) 


0,106±0,006 


0,161 


784±67 


0,195 


T6(2) 


0,109+0,005 


0,134 


809+76 


0,215 


T6{3) 


0,131±0,010 


0,231 


731±91 


0,285 



npeflCTaBneHHbie b Ta6nw4e pe3ynbTaTbi n3MepeHvm TBepflocru HV0.1 m 
Koacf)c|Di4L4MeHTa Bapwaqnn TBepflOCTM noKpbrri/ifl cBUflerenbCTBytOT o 6ojibuiOM bjimrhmm 
Ha 3TM B&nMHMHbl pe>KMMOB npeABapuTe/ibHow TepM005pa60TKM. 

flra noKpbmiM, nojiyneHHbix wieTOAOM MflO, n3BecrHO, hto newi 6onbiue Koscfx^nqneHT 

BapMaLJUM MUKpOTBepflOCTI/l, TeM 60JlbUJe nopMCTOCTb. TaKUlM 06pa30M, nO flaHHblM 

Ta6nnL|bi mo>kho 3aKJiK)MMTb, hto HanMeHbiueii nOpHCTOCTbK) o6naflaK)T nOKpblTWH, 
nonyMeHHbte Ha o6pa3qax c TepMOo6pa6oTKOM no T6(1) m T6(2). riOKpbiTHfl, nonyHeHHbie 
Ha o6pa3qax c Tepwioo6pa6oTKow no 12 m T6(3), o6naAaioT npwwepHO paBHOw 
nopucrocTbK) npw pa3nMMHoii TBGpflocru, mto yica3biBaeT Ha flpyrne crpyicrypHbie 

OTJ1MMMH 3TMX BapHSHTOB. 

TaioKe oSHapyweHO, hto Heo6xoAtfMyio pj\a oSecneMeHUfl TpeSyewoM mshococtomkoctm 
napbt TpeHM« «BepxHee nopiUHeBoe KOwinpeccwoHHoe KonbLjo - rwnb3a» uiepoxoBaTocrb 
Ha o6pa3i4ax M3 cnnaBa AK6M2 c nOKpbrrnewi, nonyMeHHbiM mctoaom MflO, yAaeTca 
nonyMMTb TonbKo nocjie TepMOo6pa6oTOK no T6(1) v\ T6(2). 

Ha (£i/ir.1 npeAcraBJieHa cxeMaTM3npoBaHHan crpyiaypa o6pa3Lja c TepMoo6pa6oTKOM 
no T6(1), nonyM6HHa« nyTewi KOMnbtoTepnoM o6pa6oTicw cooTBeTCTByioiiiew pearibHOw 
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MHKpocrpyKrypbi (cJ)Mr.4). Ha cxeM3TH3npoB3HHOM crpyicrype bmahw qacTwqbi Kd> (cepbie 
ynacTKM). TaioKe Ha cxeMarrn3npoBaHHoii crpyicrype noKa3aHbi 0Tpe3KM, o6o3HaMaK>inne 
paccTO^Hne Me>Kfly MacTMnaMM K<J> b cooTBeTCTBMM c npuBefleHHbiM Ha c.3 onucaHM^ 
anropuiTMOM. Ilo 3TOMy anropwTMy Ana npeAcraBneHHofl Ha (fc>wr.7 cxeMarawpoBaHHOw 

crpyKTypbi nwieewi — 100%«45%>5%, mto noATBep>KAaeT acfccfceKTWBHOCTb 
B 

yKa3aHHoro b cf)opMyne M3o6peTeHnq Kpirrepws nonyneHi/ifl KanecrBeHHoro notcpbrma 
wieTOAOM MflO Ha anfOMWHi/ieBO-KpeMHweBbix cnnaBax. 

TaKMM o6pa30M, pewwMbi npeABapMTenbHoii TepMoo6pa6oxKU anroMMHi/ieBoro cnnaBa 
AK6M2 nwiewT onpeflenqioinee 3HaneHwe a^h KanecrBa noKpbiTHM, nonyMaeMbix 

MeTOflOM MflO. npi/l 3TOM H3MeH3K)TCfl TOnUJWHa, TBepAOCTb, nOpi/lCTOCTb, 

OAHopoAHOCTb, appezm m Kore3HH, a TaioKe AOCTM>KMMbiii ypOBeHb LuepoxoBaTocrw 
noKpbiTkia m, b KOHeMHOM wTore, n3HOCOCTOMKOCTb noKpbiTMfl m KOHTpTena. HawAeH pe>KMM 
npeABapMTenbHoti TepMOo6pa6oTKi/i, no3Bonfl»omnM ccfeopMi/ipoBaTb HecnnowHyio 
crpyKTypy qenoneK Kcp w nonynwrb KaqecrBeHHoe MflO-noKpbrrne c xopowefi aAre3uefi m 
TpeSyeMbiM ypoBHeM LuepoxoBaTOcro nocne cJjuhmujhom MexaHi/mecKofi o6pa6oTKui. Flpw 
3tom m3hoc KOHTpTena b nape c noKpbiTnewi, nonyneHHbiM MeTOAOM MAO, 0Ka3biBaeTca 
MeHbiuuM nnn, no KpawHew wiepe, conocraBi/iMbiM c ero h3hocom b nape c o6pa3L|OM M3 
Gh 190 B (HopMa/ib «0naT-BA3» 52205 flna othubok 6noKOB qwiuiHApoB). 
B \\emx npoBeAeHMfl ncnbrranuM Ha peanbHbix AeTanax LiHnwHAPO-nopuiHeBOM rpynnw 
6binti M3roTOBneHbi rnnb3bi a^ 6noKa uwiuhaPOb M3 cnnaBa AK6M2 c 
onTWMMstipoBaHHOM noA MflO crpyKTypoii no Aannowiy cnoco6y. rwnb3bi 6bini/i 
3anpeccoBaHbi b HyryHHbifi 6jiok m 3aoKCMAnpoBaHbi, hto MOAennpoBano mohoBjiok M3 
amoMMHueBoro cnnaBa (cf)wr.8). flanee stot 6noK 6bin ycraHOBneH Ha ABuraienb m 
npotuen creHAOBbie McnbuaHMfl. 3aoKCHAMpoBaHHaa pa6onafl noBepxHOcrb n/tnb3 
npaianMecKM He w3H0Cnnacb f a h3hoc nopujHeBbix woi\e\\ 0Ka3anca wieHbuue wnn, b 
HeKOTopbix cnynaax, Ha ypoBHe wx M3H0ca npw pa6oie c MyryHHbiM 6hokom. 
npeACTaBneHHbiM b Bbiuje npuBeAeHHOM npMMepe wieTOA B03AewcTBHfl Ha crpyKTypy 

MO)KHO OTHeCTM K SHepreTMHeCKWM. 

flna OLjeHKi/i BnnaHMfl MOAH(fMKaL|MW crpyicrypbi nyieiwi BBeAeHna cneL|nanbHbtx nwraTyp 
Ha OKcuAnpyeMOCTb antoMMHueBO-KpeMHweBbix cnnaBOB nccneAOBaHwe npoBOAMJin Ha 

o6pa3L4ax cnnaBa AK12MMrH (Ta6nMLia 4), nonyneHHbix nyiewi ottmbkh b KOKunb 
(pa3Mep omuBKn: A^aMeTp - 45 mm, BbicoTa - 15 mm), flanee o6a o6pa3L(a 6binn 
noABepmyTbi TepMoo6pa6oTKe no pe>KHMy T6(1) (cm. Ta6nnqy 1). Ha cfwr. 9 
npeACTaBneHbi crpyKTypbi o6pa3qoB cnnaBa AK12MMrH nocne T6(1), M3 kotopwx 
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nepBbiw o6pa3eij otjikt 6e3 upmeHenm cneunanbHbix MOAwefMKaTopoB crpyicrypbi 
(cf)nr.9a), a BTopofi o6pa3eq- c BBefleHweM b pacnnaB nviraTypbi AISr10 (cf)nr\96). 



Ta6nnMa 4. XnwikmecKiiPi cocraB cnnaBa AK12MMrH 



SneMeHT 


Mg 


Si 


Mn 


Cu 


Ti 


Ni 


Fe 


Zn 


Pb 


Sn 


npoHwe 




% 


% 


% 


% 


% 


% 


% 


% 


% 


% 




no 


0,8-1,3 


11,0- 


0,2 


0,5- 


0,2 


0,8-1.3 


0.7 


0,2 


0,05 


0,01 




TOCT1583 




13,0 




1.5 

















H3 cpaBHeHna MUKpocrpyioyp, npeAcraBneHHbix Ha 4)iir.10, bm/iho, mto, ctomkm 3peHMs 
3KpaHnpyioii4ero 3#4>eicra ot KO npn MflO, npw BBefleHww MOflwcJwKaTopa crpyicrypa 
crraHOBMTca 6onee npo3paMHoi/i. 

flanee npOBOflnnocb MflO. KaK u b npeabi/iymux cnyna^x, aare3Ufl noKpbrruia 
OKa3biBanacb Bbiwe npw eonbiuePi, c tomkm 3peHi/ifl SKpaHwpyiou^ero scficfceKTa ot K<t>, 
np03paMHOCTM CTpy^crypbi, mto b flaHHOM cnyMae coorBeTCTByeT cnnasy AK12MMrH c 
nwraTypow AISM0 ($wr\106). 

flna npOBepKM KowinneKCHoro bhuahmjr o6pa6oTOK Ha noBbiweHi/ie npo3paHHocfn 
CTpyicrypbi c tomkw 3penv\a aKpaHi/ipyjomero BJii/iaHwa K<t> ncnonb30Bann cnnaB 
AK12MMrH (cm. Ta6nnLiy 4), KOTopwii 6bm othht 6e3 npwMeHeHMfl cneunanbHbix 
MOfln4)i4KaTOpOB n nwien wronbMaTyK) apyiaypy KpeMHHWCOflepwainwx 4>a3. nocne 
M3roTOB/ieHMfl M3 otjwbok Kpymwx o6pa3ijoB npoBOfli/mw mx noBepxHOCTHyio o6pa6oTKy 
Ae$opMwpoBaHweM ponMKOM c npocKajib3biBaHMewi. Hocne 3Toro npoBOflMnw o6pa6pTKy 
no T6(1) (Ta6nnqa 2). B pe3ynbTaTe nonyMann M3M8JibMeHne crpyKrypbi b 
npunoBepxHOCTHofi o6nacTW, noBbiuieHwe paBHOiwiepHOCTM pacnpeAeneHi/ia K<t> v\ 
CTeneHM ero cc^eponAwsaqnM, mto npwBOfli/mo k noBbiweHMto npo3paMHOcrn crpyKTypbi c 
tohkm 3peHn^ 3KpaHwpyK>mero acfecfceicTa ot KO. KaMecrBO noKpbiTwa nonyManocb Ha 
ypoBHe noKpbiTMfl Ha o6pa3Max t otjiiatwx c npuwieHeHwewi MOAVic|)ML|i4pyKDinew nwraTypw 
AISr10 (cm. Bbiiue). 

Tame B03MO)KHbi Apyrwe npeflwecrByiomMe MflO MeTOflbi BOsaeMCTBHfl Ha crpyicrypy, 
KOTOpbie no3BO/i5iJOT onTMMM3npoBaTb ee b Tpe6yeMOM aha co3flaHuj« 
KaMecTBSHHoro noKpbiTfm HanpaBneHMM. 3to 4)M3wqecKne MeTOflbi (HanpuMep, 
yribTpa3ByKOBoe B03fleMCTBne npn KpMcranjin3am4M pacnnaBa, npuBOfl^mee k 
M3MenbHeHMK) crpyiaypHbix cocraB/WK>Lnnx MaTepwana), MexaHwecKMe (HanpuiMep, 
o6"beMHoe mw noBepxHOCTHoeflec^opMnpoBaHMe pa3niiHHbiMui MeTOflaMM, b tom m/icne, 
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co cno>KHbiM f\svDKBH\A&M Ae<t l0 P MM Py |0L M ero MHCTpywieHTa, npuiBOA^iiiee k w3MejibMeHWio 

n 

nepepacnpefleneHMio crpyioypHbix cocraBnatOLqi/ix B mcxoahom Marrepuiane), 
ivieTannyprnMecKne (nanpuwep, Kpoivie onwcaHHbix Bbiiue, BbiAepawa wieranna nepefl 
Kpncrannii3ai4neM AnnTeribHoe Bpewia b pacnnasiieHHOM coctohhvm, hto npHBOAWT k 
n3MenbHeHMio crpyKrypbi) m Apyrvie MeTOAbi. Bo3MO>KHa KOM6wHai4W?i pa3nwMHbix 
wieTOAOB. Hanpuwiep, noBepxHocrHoe f\e(jpopM\ApoBaHv\e aji« nsMenbHeHKH Macrnq K<t> c 
nocneAywinew mx Tepwioo6pa6oTKOki Ana c<t>epoMAW3ai4MH i43wienbHeHHbix Macrnq, 
KOTopan npwBOAMT k yBeni/iHGHWO OTHOiueHHa A/B. 

ripoMbimneHHafl npuMeHUMOCTb. 

npeAnoKeHHbifi cnoco6 MOweT hbwxw npuwieHeHne npn HaHeceHWU h3hococtomkhx 
noKpbiTMM Ha ASTann H3 anfOMMHueBbix, coAepwauiHX kpgmhmm cn/iaBOB, pa6crraK>ii4wx b 
a6pa3WBOCOAep>Kau4i/ix v\ arpecc^BHbix cpeAax, b MacrHOCTM Ha nopuiHw v\ rwib3bi 
qnnnHApoB ABwraTenew BHyipeHHero cropaHM*, paSonne ASTanw KOMnpeccopHoro 
o6opyAOBaHn«, noAiunnHUKi/i, anewieHTbi 3anopHCM apiuaTypw, Tennoo6MGHHHKH m t. n. 
M3o6peTeHne no3BonaeT noBbicwb aAre3MK> m MexaHMHecKoe CL(enjieHi/ie noKpbrn/ia c 
oKCUAnpyewibiM cnnaBOM m onTHMM3npoBaTb cnnaB poa KOHKpeTHbie 3KcnnyaTaL|M0HHbie 
TpeSoBaHna npw HeBwcoKnx aHepreTM^ecKnx 3aTpaTax 
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<DOPMyJTA M305PETEHHR 

1. Cnoco6 nonyMeHna noKpbrrwfl Ha M3flenn*x 1/13 aniowiMHweBbix, coAepwamwx 
KpGMHuw cnnaBOB, BKnjOMaiouiMM npeflBapnTenbHyw o6pa6oTKy cnnaBa n 
MMKpoflyroBoe OKCHAwpoBaHi/ie, 0TnM4aK>miiwcfl TeM, mto npeflBapwTenbHyK) 
o6pa6oTKy cnnaBOB npoBOfl?rr flo o6pa30BaHWH tbkom crpyicrypbi, npn KOTopoti 
MacTnqbi KpeMHHwcx)Aep>Kai4nx 0a3 pacnonaraKrrca b bwa© OTAe/ibHbix BKJUOHeHwfi 
i/i/ mjim mx qenoqeK TaKi/iwi o6pa30M, MTo6bi Ha nnocKOM cpe3e MaTepna/ia cpe^Hee 
paccroflHue Me>wy rpannuaMM coceAHwx KpeMHMwcoAep>KaiMMX BKmoneHnw 
cocraBrrajio 6o/iee 5% ot cpeflHero nwHeiiHoro pa3Mepa bktiiohshhm. 

2. Cnoco6 no n. 1, omMHaioiUMMCH Tewi, hto npeABapwejibHyK) o6pa6oTKy cwiaBOB 

RpOBOAHT n/reM B03A6MCTBHfl 3HepreTfl46CKWMM, (J)W3HMeCKMM11, MexaHHHeciwMH, 

XMMuiMecKwwiw, MeTannyprimecwiMW wnw APyn>iMi/i MeTOAawiii, wrm wx coMeTaHwewi. 
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Our. 1. CxeiviaTM3MpoBaHHafl CTpyioypa o6pa3ua c Tepi\/ioo6pa6oTKOM no T6(1): Ha 
pucyHKe noKa3aHbi paccTOHHMfl A Me>Kfly rpammaMU pa3ni/)HHbix 6nw>KaPiujwx flpyr k 
flpyry BKnioHeHww (nepHbie OTpe3Kw) 
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Our. 2. MuKpocTpyKrypa o6pa3ua 6e3 Onr.3. MuiKpocTpyioypa o6pa3LioB c Tep- 

Tepwioo6pa6oTKM, x500 Moo6pa6oTK0fi no T2, x500 




q>nr. 4. MMKpocTpyKrypa o6pasua c (Pur. 5. Mi/iKpocTpyKTypa o6pa3L40B c 

Tepwioo6pa6oTKOM no T6(1) (kopotkim TepMOo6pa6oTKOW no T6(2) 
roMoreHM3npyK)U4MCi OTwi/ir), x500 (roMoreHU3npyK>ini4Ci omiir cpeflHew 

npoflon>KHTejibHocTn), x500 
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Our. 7. MuKpocTpyKTypbi MflO-noKpbiTHM Ha o6pa3qax AK6M2 c pa3/iHHHofi npeABapwTenb- 
hom TepMoo6pa6oTKOM: a, 6 - 6e3 TepMoo6pa6oTKi/i, b - T2, r - T6(1), x200x0 t 5 
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d>nr. 9, MuKpocTpyioypbi cnnaBa AK12MMrH: (a) 6e3 cneLU/ia/ibHofi jiwraTypw, 
(6) c Ao6aBJieHneM nuraTypbi AISMO, x400 
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